Abstract: This paper treats the post-earnings announcement drift. Precisely, it revisits the benefits announcement effect using various measurements of surprise unexpected earnings. In addition, this work tries to explain the persistence of postearnings announcement drift on the financial markets using adapted methodology. The empirical study on the Tunisian stock market shows the persistence of the post-earnings announcement drift over the year 2013. It indicates that the observed post-earnings announcement drift seems to be due to the behavior of investors under psychological biases. This finding shows that the information provided by the prevision and revision of earnings forecasts is not immediately included in the price, but there is an anchoring bias in relation to the past earnings, as well as on the investor time of response to the new information provided by the market. 
PUBLIC INTEREST STATEMENT
Motivated by psychological evidence on anomalous stock price behavior following earnings announcements, we propose to analyze the evolution of stock prices to the effects of profit announcement over 12 months period (year 2013) using two measures of earnings surprise namely, the earnings forecast errors (SUE) and the earnings forecasts revisions (REV), respectively. We find that securities with extreme surprise of unexpected earnings would record higher returns to those of low surprise unexpected earnings securities. We further show that investors overreact and under react to past earnings surprises due to an anchoring bias. However, the reference to past information disappears gradually with time and leads to a correction of the initial reaction. This study of portfolio analysis is globally coherent with the efficient market hypothesis (EMH) confirming the informational content evidence through an adjustment of stock prices at financial earnings disclosure.
Introduction
Despite the strong evidence in favor of the theory of market efficiency, research has found empirical results that deviate from expected reactions in financial markets. Anomalies are observed in these markets and have been explained by the irrationality of market participants as well as by the effect of their psychology on the formation of stock prices. The basic studies on the effect of result announcement are the work of Ball and Brown (1968) , and Bernard and Thomas (1989) . However, in spite of numerous studies analyzing this phenomenon, the explanations of this effect remains a "mystery" as Fama (1998) says. Thus, we devote this paper to further investigating this issue. The aim is to revisit the most interesting anomaly of the persistence of the post-earnings announcement drift effect under assumptions related to the behavioral approach for the case of Tunisian stock exchange. The objective is to extend the existent literature by formulating convincing answers to the question of the earnings announcement effect on emergent stock markets.
Following the Kaestner model (2005) , we try to detect through a portfolio study, the anchoring bias of investors on the Tunisian stock market. We propose an analysis of the returns behavior of short-term securities (the window of events is between 1 and 30 days). These returns are evaluated by the market model following recent and previous announcements of results. We investigate some testable implications of behavioral models according to the proposed methodology. Our results show a persistence of the earnings announcement effect on Tunisian stock market which seems to be a "surprise effect". We indicate that the observed post-earnings announcement drift seems to be due to the behavior of investors under psychological biases. This finding shows that the information provided by the prevision and revision of earnings forecasts is not immediately included in the price, but there is an anchoring bias in relation to the past earnings, as well as on the investor time of response to the new information provided by the market. We also highlight the phenomenon of underreaction on the Tunisian market following the announcement of results, where high-earnings surprise securities would record higher returns than low-earnings surprise securities. This paper is organized as follow. Section 2 exposes the literature review and research hypotheses. Section 3 presents the methodology and data. Section 4 presents the results and discussions of the earnings announcement effect examined through a portfolio study. Finally we conclude in Section 5.
Literature survey and research hypothesis
The earnings announcement effect has been extensively documented in the international and emerging financial markets. Ball and Brown (1968) have highlighted the association between abnormal returns and forecast errors. They observe a high drift (respectively low) of the abnormal returns of securities with high (respectively low) growth rates. However, in spite of a number of studies devoted to the earnings announcement effect, this phenomenon remains a mystery (Fama, 1998; Fama & French, 1996) . Even the reaction of Ball and Brown (1968) was skeptical. Several explanations were given to the benefit announcement effect.
In the early 1980s, several studies explained the earnings announcement effect by factors at risk. These explanations concern the "beta" risk factor, the PER effect, and the size. These studies have, thus, shown that the explanations of the earnings announcement effect are rational linked to the attributes of the securities. In particular, the earnings effect is more significant for companies with low market capitalization. Some research suggests that the explanations for the effect of the results publication are rational in relation to the microstructure of financial markets, especially transaction costs (Watts, 1978) . Recent work on the French financial market goes in this direction (Gajewski, 2000) . Studies have highlighted the "Value Line" conundrum in the advent of the earnings effect, where the design offices influence stock markets based on analyst recommendations (AffleckGraves & Mendenhall, 1992) . Bernard and Thomas (1989, 1990 ) study the earnings announcement effect on the basis of critics. Specifically, they examine the evolution of the abnormal returns of the US company portfolios. These portfolios are constructed according to the extent of the results surprise (positive or negative), the surprise being measured by the difference between announced results and results as anticipated by the market. These authors show that despite corrections, the effect of results publication remains on the US financial market. Similarly, Abarbanell and Bernard (1992) , using the methodology of Ball, Kothari, and Watts (1993) , show that positive (negative) equities are not also (less) risky. For Bernard and Thomas (1989, 1990) , and Abarbanell and Bernard (1992) , the announcement effect is in contradiction with the theory of the financial markets efficiency in the semi-strong sense, insofar as the prices do not reflect all available public information from firms. The publication of results is, therefore, not immediately incorporated in the stock market prices of securities. A portfolio management strategy resulting from the announcement of earnings through the purchase of securities with good news and the sale of bad securities provides considerable benefits in the short-term. They explain the surprise effect by the investors' under-reaction to earnings with not responding correctly to the results publication that they receive. De Thaler (1985, 1987) , and Penman (1989a, 1989b) follow this same direction but they explain the effect of earnings announcement by the overreaction of investors. Bernard (1993) synthesis study shows that the surprise effect of the result is due to the biased behavior of investors, precisely to an under-reaction and not to an over-reaction as suggested by De Bondt and Thaler (1987) .
Studies by Fama and French (1992 , 1993 , 1995 have revived the debate between orthodox and heterodox on the earnings announcement effect. The effect of the results is explained by the defenders of financial market efficiency as an inadequate adjustment of the abnormal return of securities to fundamentals risk factors. For the orthodox, securities with negative surprise would be less risky whereas high benefits surprise securities would be very risky in the short-term. Faced with this inherent and visible risk, investors demand a risk premium, hence the observed abnormal returns. It is, therefore, important to consider better methodologies for valuing these securities. Fama and French (1995) found a difficulty in their tri-factorial model with pre-specified factors in capturing the effect of the results on the US market. Nevertheless, their model that is to say the model of Fama and French (1993) explains a majority of the financial market anomalies. Ball and Bartov (1996) consider investors to be more than rational and non-irrational, as suggested by Bernard and Thomas (1989, 1990) , and Bernard (1993) . Rangan and Sloan (1998) confirm the random seasonality of incomes. Their work seems to contradict the results of Bernard's (1993) synthetic study and corroborate the results of Ball and Bartov (1996) . A study conducted by Soffer and Lys (1999) reconciles the conflicting studies of Bernard and Thomas (1989, 1990) , and Ball and Bartov (1996) .
As for the defenders of behavioral finance, they justify the effect of earnings announcement through the cognitive biases of investors. They focus on the phenomena of the under-reaction of Bernard and Thomas (1989) , and Jegadeesh and Titman (1993) , and the over-reaction of Thaler (1985, 1987) . Jegadeesh and Titman (1993) have highlighted the "momentum" effect in which stocks that performed well in the past year will continue their momentum in the following year, but those whose performance was poor will not correct the situation the following year. Chan, Jegadeesh, and Lakonishok (1996) link the "momentum" effect of Jegadeesh and Titman (1993) to the earnings effect. By examining the book-to-market ratio effect found by Fama and French (1992) , Chan et al. (1996) show the predominance of the "momentum" effect on the book-to-market effect around the date of earnings announcement. This effect is named by Chan et al. (1996) the earnings momentum effect. For these authors, the effect "earnings momentum" may be linked to the underreaction of investors. Similarly, recent studies have focused on the "momentum" and over-reaction effects to create behavioral models.
The general approach of these studies is the use of certain cognitive biases identified at individuals in the social sciences such as social and cognitive psychology. The cognitive biases would cause erroneous judgments on the part of individuals in their decision-making. Psychologists describe individuals as non-rational people in their judgment when they think they are rational. These cognitive biases can be heuristics (Kahneman & Tversky, 1982; Tversky & Kahneman, 1973 , 1979 , attribution bias and personal satisfaction, overconfidence, etc. The Behavioral models incorporate cognitive biases of investors in the modeling of asset prices. Thus, dynamic models of asset prices are created.
The main models are those of Delong, Shleifer, Summers, and Waldmann (1991) , Barberis, Shleifer, and Vishny (1998) , Daniel, Hirshleifer, and Subrahmanyam (1998) , and Hong and Stein (1999) for equity assets, and the Poteshman (2001) model for options. Behavioral models attempt to explain the effect of earnings in a behavioral approach. They reconcile the phenomena of under and overreaction to the earnings announcement.
In our empirical study, we try to re-examine the effect of earnings on the Tunisian stock market under the assumptions of behavioral approaches. Our research hypotheses are as follows:
• If the incorporation of the announced benefits is gradual in stock prices i.e. if investors underreact to the earnings announcements then the high-earnings surprise securities are higher than those of the low-earnings surprise securities.
• If investors are unbiased and the market is efficient, then the reaction of investors to the announcement of results would instantly be incorporated into the price of the security at the announcement of the information. The difference in return between good and bad news would be statistically zero.
Methodology and data

The sample
The sample is composed of publicly traded companies operating on the Tunisian stock exchange during the year 2013. The choice of the sample is explained by the market availability of data. After the Tunisian revolution in 2011, data on securities transactions becomes scarce and discontinuous, so it has been preferable to limit our study to the year 2013 with a more complete database. Firms that have been rated as non-significant by the market model are eliminated. Only 28 companies were retained (Table 1 ). The firms in our sample share a common feature: that of announcing a result. We try to detect the anchor bias of the investors following the publication of the financial statements during the year 2013.
Data and variables
Financial data such as the daily price of the shares and those of the Tunindex are provided by the Tunisian Stock Exchange. In our portfolio analysis, the Tunindex is used as a market index. The forecasted profits and those realized are extracted from the "guide stocks" of the following intermediaries on the stock exchange: MAC sa, Tunisia Values, Amen Invest, Cap Finance, and CGF. Three variables are used: the surprise variable (SUE), the earning variation variable (ΔEPS), and the revision of prevision variable (REV).
SUE variable
The SUE variable ("Surprise Unexpected Earnings") measures the surprise of earning announcement. The individual earnings forecasts are aggregated by calculating earnings surprises following the announcement date of earnings for each security. These earnings surprises are based on systematic comparisons of an achievement and a forecast. All these comparisons are standardized over the share price. UE i is the unexpected earnings, which is equal to the difference between earnings per share (i) realized and expected earnings per share (i), such as:
P i is the price of the security on the day preceding result announcement. The expected earnings represent the earnings forecasted by the financial analysts.
These earnings surprises reveal whether investors tend to underestimate or overestimate earnings announcements based on the average error for each horizon. In addition, the SUE variable gives additional information by indicating the share price proportion of the difference between the realization and the earning forecast.
The SUE S1 announcement surprise corresponds to the first half of SUE, and SUE S2 corresponds to the SUE of the second half of the year. If the date of the results' announcement occurred at the beginning of the year, the surprise of the announcement (SUE) corresponds to the SUE of the first half of the year. If the date of the announcement was made toward the end of the year, the SUE corresponds to that of semester 2.
ΔEPS variable
The earning change corresponds to the difference between the EPS realized during the second half of the year and the one realized in the first half of the same year, as follows:
with EPS S2 means to the earnings per share realized during the second half of the year and EPS S1 the earnings per share realized during the first half of the same year. The change in earnings per share realized ΔEPS S2 is the difference between the earnings per share realized between the second and the first half of the year. The change in earnings per share realized ΔEPS S1 is the difference between the earnings per share realized between the first half of the year and the second half of the previous year.
REV variable
The REV variable is the revision of profit forecasts prior to the profit announcement date. It corresponds to the difference between two current profit forecasts by financial analysts. This allows evaluating the evolution of the forecast for each security on the market. Most analysts readjust their forecasts and recommendations as soon as possible after profit announcements by companies.
The methodology
The choice of the method of events
Three categories of tests emerge from the broad set of empirical studies, notably those of Fama (1991) . Profitability predictability tests include low efficiency form tests, semi-strong form tests, and private information tests that detect the strong form. We choose an event-time study because it seems to be the most relevant of these three tests and is very appropriate for our portfolio analysis. According to this approach, time does not correspond to the real time of the calendar, i.e. the actual time of the calendar (day, month, and year), but rather to the time of the event. In other words, time is defined as a function of an event that occurred at time t = 0; the time (t) represents the day of the event. With this approach, we use cumulated abnormal returns ("CARs") method of calculating short-term abnormal returns.
(1)
This methodology generally assumes that we proceed in several steps:
• Step 1. Define the event supposed having an impact, which is in our case, the publication of the financial statements during the year 2013.
• Step 2. Determine dates corresponding to the publication of these financial statements, and collect the stock data corresponding to our study.
• Step 3. Isolate the event's effect using the market model, which distinguishes between normal performance in the absence of an event and abnormal return related to the event impact.
• Step 4. Measure the statistical significance of the obtained abnormal returns.
We test our model on two event windows of different lengths for our companies' sample. These are made of these two windows, event and off-event, which leads us to study 28 announcing results for stock market companies. The choice of event windows is not arbitrary. A short period of time (30 days) was chosen to avoid a succession of events, which could minimize the impact of the results' announcement on stock prices.
The model
The methodology based on the market model is initially proposed by Fama, Fisher, Jensen, and Roll (1969) . This method allows taking into account the risk associated with each security. The theoretical profitability of securities is linked to the market profitability through a coefficient of proportionality β, specific to each security, as follows:
where, E( it ) = 0nd Var it = 2 i R it and R mt are the returns for the period (t) of the asset (i) and the market portfolio, respectively. Ln designs the natural logarithm. β is the regression coefficient that measures the market profitability of the security (i), and α is the intercept.
The coefficient β of each security is estimated over the entire period without weighting of returns by market capitalization. In this study, the calculation of yields is determined as follows:
where P t is the price of the asset at time (t) and Log denotes the logarithmic function.
Abnormal profitability is defined as the difference between the observed and the theoretical profitability. The latter represents the profitability that should have taken place in the absence of events. To do this, we use a market model, which allows us to estimate the monthly return of each security in the sample, and to calculate abnormal profitability.
The abnormal profitability of each security (i) is calculated as the difference between the observed daily yield of the security (i) and the expected daily yield:
To judge the performance of a security as abnormal, we need the adjustment of the return observed on the security after the event with the expected return of the security previously estimated by the
market model. We then calculate the average abnormal returns of the portfolios for each day as follows:
We adopt the methodology for calculating abnormal returns, which refers to the cumulative average residual (CAR) method, as pointed out above. The CAR is calculated by cumulating the average abnormal returns of each portfolio over the time horizon to be studied. It is formalized by the following equation:
Choosing the average CAR to measure the average abnormal performance of a sample of firms leads us to define the following two research hypotheses:
If the market is efficient in the semi-strong form, the announcement should not have a significant influence on stock prices, which implies that the observed profitability of the R it share is equal to the expected profitability according to the market model R i, t . In order to calculate the normal yield, it is necessary to first estimate the coefficient of sensitivity β by a time series regression, after carrying out the preliminary tests of stationarity, normality, and autocorrelation of the yields for all equities in the sample.
Results of the market model
Based on the market model presented in Equation (5), we estimate the 28 firm securities of our sample. The main results are summarized in Table 2 . Only results exhibiting significant estimates of the coefficient beta are reported. Results not statistically significant are systematically eliminated from the remainder of our portfolio study.
The coefficient beta is a measure of the security sensitivity to market fluctuations. It is, therefore, used to evaluate the specific risk of financial securities. The higher the value of beta coefficient and the more the promise of stock profitability must be strong to offset the additional volatility of the security and the risk it causes. Our results show beta values less than 1, which indicates that securities in Tunisian stock market are defensive and they mitigate market fluctuations. When the beta estimates take negative values, this means that the fluctuations of the security are inverse to that of the market. This finding suggests that securities react by reversing the orientation of its reference market (Tunindex). This can be interpreted as follows: if the beta is negative by −0.31% for Amen Bank securities for example, its value decreases by −0.31% when its market gains 1%.
The problem of residual autocorrelation is corrected with the generalized least squares (GLS) method. The White test is also used to correct the problem of self-correlation of residual variances (heteroscedasticity test). This has significantly improved Durbin Watson's statistics, which show values close to 2 for all estimated securities. The relatively low values of R 2 are justified by the single factor market model, where the return of an asset is explained only by the market portfolio return variable (Tunindex), excluding other controlling variables.
Empirical analysis
Earnings announcement's effect following the variable SUE
After estimating the returns of securities in our sample and calculating the abnormal returns, we use a methodology similar to that adopted by Kaestner (2005) in order to detect the anchor bias of investors in the very short-term stock market. This methodology distinguishing between the portfolios can be studied as a function of the given sign of both the SUE and the ΔEPS variables, and then analyzing the evolution of the abnormal returns over a period of 30 days.
Determination of portfolios to be studied
• The first step consists of decomposing our sample of 28 firms into two portfolios depending on the sign of the surprise (SUE variable). Securities with a positive announcement surprise are grouped together in the same portfolio, while securities with a negative announcement surprise are classified in another portfolio.
• The second step consists of splitting each of these two portfolios obtained according to the evolution of the earning compared to the second half of 2013 (variable ΔEPS S2 ). Companies with a positive earning change compared to the first half of 2013 are classified in the same portfolio, while firms with lower earning than in the previous semester will be grouped into a second portfolio.
In total, we have broken our sample of 28 companies into four securities portfolios, according to the sign taken by the two variables SUE and ΔEPS. Table 3 describes these four portfolios such as:
• SUE positive et ΔEPS positive (Portfolio 1);
• SUE positive et ΔEPS negative (Portfolio 2);
• SUE negative et ΔEPS negative (Portfolio 3);
• SUE negative et ΔEPS positive (Portfolio 4).
Results of the portfolio study
After determining abnormal returns on four securities portfolios, we move to the next step of analysis, which is to calculate the average of the abnormal returns per date in the event window for each portfolio. It has been proposed to study the under-reaction of investors on six windows of different events, each composed of 5 days. Table 4 summarizes the results of average cumulative abnormal returns (CMARs) for our sample of 28 companies.
Our underlying assumption is that if investors under-react to the recent announcement of earnings per share, positive announcement surprise portfolios (SUE > 0) will perform better than those on negative announcement surprise (SUE < 0). Therefore, our study is based on the comparison of abnormal profitability observed after positive and negative surprises. Table 5 reports the daily mean abnormal yields for our four portfolios studied. Results show that portfolios with positive SUE and ∆EPS generally have higher mean abnormal returns than those with negative SUE and ∆EPS. In order to test the significance of this hypothesis, the Student test was performed on an average daily abnormal yields (MAR). Results of significance test are summarized in the last column of Table 5 . The Student test shows that the mean abnormal yields are generally statistically significant.
Table 3. Portfolios under analysis
Portfolio 1 Portfolio2
SUE (+) and ∆EPS (+) SUE (+) and ∆EPS (−)
AMEN
SUE (−) and ∆EPS (−) SUE (−) and ∆EPS (+)
Theoretically the prices' adjustment after the result announcement must be identical for these two announcement surprises. However, in the face of anchoring bias affecting investors, the difference between these two returns will be non-zero, and will depend on the evolution of earnings per share. From Table 5 , it can be seen that the abnormal profitability ratios (CMARs) of the positive announcement surprise portfolios are higher than those of negative one, regardless of the event window chosen. Portfolios 1 and 2 with a positive SUE have higher abnormal returns than portfolios 3 and 4 with a negative SUE. In fact, these results show a significant price reaction within 5 days of the profit announcement when the surprise has the same sign as the change in earning; this is the case for portfolios 1 and 3. This reaction is accentuated within 20 days of the announcement. Portfolio 1 returns are the highest among the four portfolios. However, the abnormal returns of portfolio 3 are the lowest in our sample, whatever the window of event studied.
It should also be noted that portfolio 2 displaying an announcement surprise with a sign opposite to that of portfolio 1, has achieved lower abnormal returns than the latter. This important result can be explained by the negative evolution of EPS. Indeed, investors remained anchored to previous earnings which are higher than earnings realized during the second half of 2013, which caused an under-reaction of the market following result announcement. Investors have not adjusted their beliefs to the new information. Indeed, in the absence of this bias, these two portfolios should record absolutely identical returns.
On the other hand, we note that portfolio 4 has exhibited abnormal returns higher than those of portfolio 3, despite the fact that it has an announcement surprise of the same sign (negative SUE). These different abnormal returns could be explained by the change in earning. This confirms the anchoring bias of investors.
Graphical presentation of results
Figure 1 illustrates our main empirical results. It validates our underlying assumption that if investors under-react to information, then good surprise's portfolios perform better than bad surprise's ones. Graphically, the cumulative abnormal returns of the positive announcement surprise portfolios are significantly higher than those of negative announcement ones. These results confirm the conclusion of Kaestner (2005) : "The price adjustment is not simply a function of the new information brought to the market (surprise), but depends also of the difference between this information and investors take time to revise their valuation. This psychological bias, namely the anchoring mechanism, served as a first hypothesis in the generation of the under-reaction phenomenon in the behavioral model of Barberis et al. (1998) . This bias is only a manifestation of this under-reaction of the market where the investor does not sufficiently revise his belief due to the specificity of recent information which is the announcement of results.
Persistence of earnings announcement's effect following the variable REV
This second portfolio study reanalyzes the anchoring bias of investors on the Tunisian stock market, dealing with the reaction of stock prices following the revision of forecast earnings. Using the same methodology used in the previous portfolio study, we question the persistence of the earnings effect and anchor bias following the variable REV.
In order to analyze the effect of the earning revision on market investors and the performance of securities, we will break down our sample into four portfolios according to the sign given by the variables REV and ΔEPS. This decomposition allows us to determine and compare the abnormal performance of securities for each portfolio after the revision of earning forecasts.
Determination of portfolios to be studied
The first step is to decompose our sample of 28 firms into two portfolios, according to the sign of the revision (variable REV). Securities with a positive revision are grouped in the same portfolio, while securities with a negative revision are classified in another portfolio. The second step consists in splitting each of these two portfolios obtained according to the evolution of the earning in 2013 (variable ΔEPS). Companies with positive earning changes are classified in the same portfolio, and firms with lower earning than in the previous half of the year will be grouped into a second portfolio. In total, we broke our sample into four securities portfolios, according to the signs taken by the two variables REV and ΔEPS. Table 6 describes these four portfolios such follows:
• REV positive and ΔEPS positive (Portfolio 1);
• REV negative and ΔEPS positive (Portfolio 2);
• REV positive and ΔEPS negative (Portfolio 3);
• REV negative and ΔEPS negative (Portfolio 4).
Results of the portfolio study
The determination of the abnormal returns in these four securities portfolios allows us to calculate the mean of the abnormal returns per date in the event window for each portfolio. Similarly to the previous portfolio study focusing on the variable SUE, it was also proposed to study investors' underreaction on six windows of different events, each composed of 5 days. Table 7 summarizes the results of cumulative mean abnormal returns (CMARs) for our sample.
Our hypothesis is that if investor under-react to the revision of earning per share forecasts, then the positive revision portfolios (REV > 0) will perform better than negative revision ones (REV < 0). Therefore, our study is based on the comparison of abnormal profitability observed ex-post, after a surprise of positive or negative announcement following the revision of earnings forecasts. Table 7 seem to validate the earnings announcement effect following the forecasts revision (REV) as well as the under-reaction of investors on the Tunisian stock market. Indeed, there is a difference of abnormal returns between the portfolios with positives revisions on the one hand and those with negatives revisions on the other. Among the four portfolios studied, returns from portfolio 1 with positives values of REV and ΔEPS are the highest ones. Results indicate a positive reaction during the 5 days following the earnings announcement which increases during the following 30 days. However, the abnormal returns of portfolio 4 are negatives and are the lowest in our sample whatever the window of event studied. Table 8 reports the daily mean abnormal yields for our four portfolios studied. Results show that portfolios with positive REV and ∆EPS generally have higher mean abnormal returns than those with negative REV and ∆EPS. We conclude that securities with a high-earning forecast revision outperform the low-earning forecast revision ones. To test the significance of results, the Student test was performed on daily mean abnormal returns (MAR). Test results are summarized in the last column of Table  8 . The Student test indicates that the mean abnormal yields are generally statistically significant. On the other hand, it can be seen that portfolio 3 exhibiting the same sign of earning revision as portfolio 1, has achieved mean abnormal returns that are generally lower than the latter. This result is explained by the negative evolution of EPS and reflects the investors' anchor to previous earnings which are lower than those realized during the second half of 2013. This market reaction is the consequence of result announcement. Similarly, for portfolios 2 and 4 which exhibited a negative earning revision have generally achieved higher mean abnormal returns. This result can be explained by the positive evolution of EPS and reflects the over-reaction of investors. In both cases, investors have not adjusted their beliefs to the new information. Figure 2 illustrates our results. It seems to confirm our first observation that investors under-react to bad news and over-react to good news. Graphically, the cumulative abnormal returns of the positive earnings revision portfolios are significantly higher than those of the negatively revised portfolios.
Results in
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Graphical presentation of results
This finding shows that the information provided by the revision of earnings forecasts is not immediately included in the price, but there is an anchoring bias in relation to the past earnings, as well as on the investor time of response to the new information provided by the market. Abnormal returns are, thus, observed between the positive and negative earnings revision portfolios. This result corroborates the studies of Jacquillat, Roger, and Grandin (1989), and Grandin (1995) on the French stock market, and the work of Liu, Strong, and Xu (2003) on the English market namely from the market to earning revision. This second test shows a persistence of the result announcement effect following the revision of earnings forecasts on the Tunisian stock market.
Earnings announcement's effect following the interaction of variables SUE and REV
In addition, we examine the effect of earnings announcement and anchoring bias following the interaction of variables SUE and REV on the one hand, and the change in real earnings per share ΔEPS on the other hand. Our analysis consists on evaluating their combined effect in order to check the robustness of the psychological bias of investors when revising earnings on the Tunisian stock market.
Determination of portfolios to be studied
Our methodology is similar to previous study but this time portfolios are composed according to three combined variables ΔEPS, SUE, and REV. The first step consists of decomposing our sample into two portfolios according to the sign of the change in EPS (variable ΔEPS). Securities with a positive change are grouped in the same portfolio, while securities with a negative variation are classified in another portfolio. Then these two portfolios obtained will be split according to the sign of the variables of announcement surprise (SUE) and earnings revision (REV). Companies with positive surprise and revision are classified in the same portfolio, and firms with negative surprise and revision will be grouped into a second portfolio. Our sample of 28 firms is reduced to 25 because three of them have an opposite sign of the REV and SUE variables and were eliminated. Finally, we obtain four portfolios of securities whose mean and cumulative abnormal returns will be evaluated in the following. Table 9 describes these four portfolios such as:
• REV and SUE positives, and ΔEPS positive (Portfolio 1);
• REV and SUE negatives, and ΔEPS positive (Portfolio 2);
• REV and SUE positives, and ΔEPS negative (Portfolio 3);
• REV and SUE negatives, and ΔEPS negative (Portfolio 4). Table 10 summarizes the results of cumulative mean abnormal returns (CMARs) for our sample of 25 companies studied in the event window centered on the projected earnings revision date. Investor reaction is also assessed on six different event windows, each composed of 5 days.
Results of the portfolio study
Previous results are confirmed. Portfolios with positive surprise and revision of earnings outperformed those with negative surprise and revision. Indeed, the differences between the ex-post cumulative mean abnormal returns of the portfolios with negative surprise and revision of earnings (portfolio 4) and the positive ones (portfolio 1) over 5 days, 15 days, and 1 month are, respectively, equal to −3.28, −6.77, and −7.78%. Table 11 reports the daily mean abnormal yields for our four portfolios studied. Results show that portfolios with positive ∆EPS, REV, and SUE generally have higher mean abnormal returns than those with negative ∆EPS, REV, and SUE.
To test the significance of these results, the Student test was performed on daily mean abnormal returns (MAR). Test results are summarized in the last column of Table 11 . Results on mean abnormal returns are generally statistically significant. As before, our results seem to confirm the persistence of the announcement effect of earnings on the Tunisian stock market following the interaction of surprise and revision variables (SUE and REV). Portfolios with negative surprise and revision of earnings experience lower performance than portfolios with positive surprise and revision.
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∆EPS (−), REV (+) and SUE (+) ∆EPS (−), REV (−) and SUE (−)
The divergence of results following the positive or negative sign taken by the evolution of earnings per share (∆EPS) confirms the importance of investors' anchoring bias to the past earnings. Results are biased by this latter variable. A negative change in past earnings generally corresponds to a mean abnormal return lower than that associated with a positive change, although the surprise and revision of forecasts have the same positive sign. Similarly, when the evolution of real earnings is favorable, and although negative surprise and revision forecasts, the mean abnormal return is clearly higher than that of the case of an unfavorable return evolution. Figure 3 illustrates our results. Graphically, the cumulative abnormal returns of positive earnings surprise and revision portfolios are significantly higher than those of negative surprise and revision ones.
Graphical presentation of results
This later test on the result announcement effect confirms our first results when the earnings announcement effect was analyzed according to the SUE and REV forecast earnings variables separately. This effect of result announcement following the interaction of earnings surprise and revision is due to the behavior of investors under psychological biases as Bernard and Thomas (1989, 1990) studies show. It is an under-reaction of investors after recent earnings announcement.
Conclusion
This paper revisits the earnings announcement effect on the Tunisian stock market over the year 2013. It relied on two earnings surprise measures: earnings forecast errors (SUE) and earnings forecast revisions (REV).
Our results show a persistence of the earnings announcement effect. The reaction of the market consecutively to a publication of result is not only based on the information actually made during this announcement. Investors systematically extrapolate the received signal and over-react, causing excessive stock price reaction. When excessive expectations are not confirmed by the following surprise, a phenomenon of correction occurs with cumulative abnormal returns contrary to the initial over-reaction. The reaction of the price to the announcement of the realized earnings per share corresponds in part to the correction of this previous under-reaction and results for a given surprise of announcement by higher abnormal returns in the event of a positive change in earnings. Evidence proves that anchoring to past earnings is translated at the time of the announcement by a price adjustment which is not only a function of the new information but also of the anchor value. Our empirical illustrations largely validate the lessons of behavioral models particularly those of Kaestner (2005), and Barberis et al. (1998) . Recent announcement is not only a function of unexpected earnings (the forecasting error of analysts) but also a function of previous earnings per share that is an important anchor value for investors.
In addition to these confirmations, it has been found that the psychological biases of the investors and the effect of earnings announcement persists even in the revision of actual and forecast results of the financial analysts because they are themselves subjected to these biases. Our portfolio study verifies that investors are under-reacting to the revision of earnings per share forecasts and that in this way positive revision portfolios will perform better than those found on negatively revised portfolios. The empirical evidence validates our fundamental theoretical hypothesis according to which the psychological biases stemming from the effect of revision of the forecast profit are related to the abnormal profitability of the securities. We can highlight the importance of the revision effect on the behavior of investors on the one hand, and the informational content of the analysts' forecasts and the biases that they can lead on the other. We make general recommendations on the Tunisian stock market. Financial analysts are called upon to improve the quality of their forecasts and subsequently their earnings revisions, given that investors' reaction to the market is highly dependent on them and is reflected in the securities return. This makes it necessary to reduce forecast errors and to take them into account in revisions.
At the end of this paper, we recognize that the implications and recommendations of this study should be interpreted with caution because of the small number of firms operating on the Tunisian stock market. However, this weakness is the major obstacle facing the study of emergent stock markets that must be remedied.
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